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RARE DECAYS AS A PROBE OF w0 S

FCNC: UNIQUE GLIMPSE TO HIGHER SCALE

|E.G. ENHANCEMENT/SUPPRESSION OF
DECAY RATE, ANGULAR DISTRIBUTIONS
AND NEW SOURCES OF CP]
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ANALYSIS STRATEGY s

[LHCb-PAPER-2024-022, Preliminary]

FIRST ANGULAR ANALYSIS OF BY — K Y¢ete™ DECAYS AT THE CENTRAL g2 REGION

FULL RUN 1 + 2 ({88 STATISTICS (9 fb ™)
» SIMULTANEOUS FIT TO [2011-2012], [2015-2016] AND [2017-2018] DATASETS
4D UNBINNED WEIGHTED FIT TO THE MASS AND ANGULAR DISTRIBUTIONS

n—1 n—1

PDF(Qa m‘év X) - fSigpdfsig(Qv m| ’év X) + Z fbkg,ipdfbkg,i(ﬁv mlxbkg,i) +(1 - fsig — Z fbkg,i)pdfbkg,n(ﬁa m|kag,n)

1 3 &Y MASS AN ANGULAR DISTRIBUTIONS
WITH LIKELIHOOD AS Z = InPDF(Q,m[6, })

cvents.e €e(§2,0°) ARE ASSUMED TO FACTORISE

SELECTION AND CORRECTIONS FOLLOW CLOSELY R o+ ANALYSIS
[PRL 131 (2023) 051803, PRD 108 (2023) 032002]

DETERMINE CP-AVER AGED S; AND CORRESPONDING OPTIMISED Pl.o OBSERVABLES

LEFU OBSERVABLES ; ARE DERIVED BY COMPARING THE RESULTS AGAINST

PREVIOUSLY PUBLISHED ﬁ’ﬁ% MUON ANALYSIS 0, = P _ p©

(]
[JHEP 10 (2016) 075]

R. Silva Coutinho
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DECAY FULLY DESCRIBED BY THREE HELICITY ANGLES \\ /z
A _ z
1 d*(I' + T 9 ,
— ( _,):—§1—FL s1n29k—|—FL(30826’k
2 1
dI' +T)/dg*  dq2 d) 32w :
—|—%(1 — F1,) sin? 6, cos 26,
‘ o — F, cos® 0}, cos 26, + S5 sin® 0, sin? 6; cos 20
Fraction of longitudinal
polarisation of the K* +.54 sin 20}, sin 260, cos ¢ + S5 sin 260, sin 0; cos ¢
Forward-backward asymmetry —|—§AFB sin? 01 cos 0; + S7 sin 26}, sin 0; sin ¢
of the di-lepton system . . . 5 o .
+ Sy sin 20y, sin 26; sin ¢ + Sy sin” 0, sin” 0 sin 2¢]
Fy, App AND S; ARE COMBINATIONS OF K SPIN AMPLITUDES SENSITIVE TO C\), | ' AND FORM FACTORS
PERFORM RATIOS OF OBSERVABLES (E.G. P) WHERE FORM FACTORS CANCEL AT LEADING ORDER
Pl = 5
o VEL.(1 - F) R 104 (2002) 10 *S-WAVE CONTRIBUTION IS CONSIDERED IN THE SYSTEMATICS

R. Silva Coutinho
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DATA SELECTION o

IMPROVED STRATEGY TO CONTROL SIGNAL RESOLUTION IN ELECTRONS:

g DEFINED WITH BY PRIMARY VERTEX AND B" MASS CONSTRAINT, ALLOWING FOR THE
EXTENSION OF THE ANALYSIS RANGE UP TO 7.0 GeV?/c* AND REDUCED BIN MIGRATION
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ACCEPTANCE EFFECTS A VL&

ANGULAR AND ¢? DISTRIBUTIONS ARE DISTORTED BY THE EFFICIENCY OF
THE SELECTION AND RECONSTRUCTION, AND RESOLUTION EFFECTS

EFFICIENCY PARAMETRISED IN 4D USING LEGENDRE POLYNOMIAL FOR ALL

VARIABLES EXCEPT PHI (FOURIER):

e(cos By, cosOx, b, q>) = Z Crt.m.nLr(cos O ) Ly(cos 0p) Fr (¢) Ly (q7)

k,l,m,n

COEFFICIENTS ARE OBTAINED FROM SIMULATION USING METHOD OF MOMENTS:

L sz sz+1> (¥) (2m2—|— 1) <2n2+1>]

WEIGHTS ACCOUNT FOR DATA SIMULATION DIFFERENCES

R. Silva Coutinho 10



SIGNAL/BACKGROUND SEPAR ATION

CONTROL OVER BACKGROUND CONTRIBUTIONS REQUIRES KNOWLEDGE OF
PASS-FAIL METHOD (INVERTED PID)

THE MASS AND ANGULAR STRUCTURE

DOUBLE SEMILEPTONIC
(DSL) DECAYS
B - D= (—= KV ,)ety,

SIGNAL

MISIDENTIFIED
HADRONIC DECAYS

COMBINATORIAL .
B - K%~ (#Y, X

4900

DATA-DRIVEN STRATEGY USED TO
OBTAIN AN EFFECTIVE LINESHAPE
USING CONTROL SAMPLES

R. Silva Coutinho

[PRL 131 (2023) 051803, PRD 108 (2023) 032002]
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SYSTEMATIC UNCERTAINTIES ol

LARGEST UNCERTAINTIES ARE MOSTLY ASSOCIATED TO ASSUMPTIONS ON THE
EFFECTIVE BACKGROUND MODELLING
Fr, S Sy S5 Arp S7 S8 So

DSL and comb. 0.687 0.372 0.297 0.321 0.449 0.177 0.668 0.294
Part. reco. 0.091 0.039 0.039 0.049 0.0561 0.021 0.034 0.037
Had. misid. 0.376 0.254 0.107 0.178 0.155 0.336 0.129 0.141

Effective acceptance 0.399 0.249 0.419 0.410 0.331 0.508 0.393 0.214
Signal mass modelling 0.254 0.057 0.071 0.111 0.122 0.044 0.045 0.062
Residual backgrounds 0.179 0.039 0.045 0.062 0.137 0.032 0.032 0.047
S-wave component 0.351 0.050 0.129 0.084 0.105 0.159 0.008 0.103

BT veto 0.499 0.133 0.152 0.179 0.242 0.159 0.154 0.117
Fit bias 0.007 0.008 0.030 0.038 0.042 0.007 0.019 0.031
Total” 1.118 0.540 0.570 0.601 0.665 0.676 0.804 0.430

*VALUES ARE GIVEN RELATIVE TO THE STATISTICAL UNCERTAINTIES

F;, App AND Sg ARE PARTICULARLY AFFECTED BY CHOICES ON THE DOUBLE SEMILEPTONIC AND
COMBINATORIAL PARAMETRISATION

SIZEABLE IMPACT OF THE ACCEPTANCE MODELLING (DATA/SIMULATION CORRECTIONS)

R. Silva Coutinho 12



DATA Fr1 PROJECTIONS
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DAtA FrTr RESULTS SUMMARY

1.1 < ¢® < 6.0GeV?/c?

I, 0.582 £ 0.045 4= 0.050
Ss —0.000 £0.042 £0.023 P, —0.002 4+ 0.202 4 0.246
Sy —0.119£0.073£0.042 P; —0.2424+0.148 +0.120
Ss —0.077 £ 0.054 £0.033 P; —0.1574+0.110 £ 0.102 OVERALL GOOD AGREEMENT
Apg  —0.146 £ 0.052 £ 0.035 P, —0.232+£0.083 +0.112
S, —0.077+0.056+0.038 P, —0.155+0.114 + 0.092 WITH SM PREDICTIONS
Sg 0.129 + 0.072 £ 0.056 Py 0.262 £ 0.146 4+ 0.137
S 0.066 4+ 0.045 4+ 0.020 P35 —0.157 £ 0.107 £ 0.110
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[N. Gubernari, M. Reboud, D. Van Dyk, J. Virto, JHEP 09 (2022) 133

[M. Alguerd, A. Biswas, B.Capdevila, S. Descotes-Genon, J. Matias, EPJC 83 (2023) 7, 648

R. Silva Coutinho
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OPTIMISED ANGULAR OBSERVABLES el

SIMILAR PATTERN OBSERVED IN THE PlQ BASIS
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MOST PRECISE DETERMINATION OF ANGULAR OBSERVABLES

[Belle Collaboration, PRL 118 (2017) 111801
[N. Gubernari, M. Reboud, D. Van Dyk, J. Virto, JHEP 09 (2022) 133
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R. Silva Coutinho 15



Observable value

LFU ANGULAR OBSERVABLES e

LFU QUANTITIES ARE DERIVED BY COMPARING WITH MUON RESULTS [PRL 132 (2024) 131801]"
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RESULTS ARE ALL CONSISTENT WITH THE LEFU CONSERVATION HYPOTHESIS

[Belle Collaboration, PRL 118 (2017) 111801
*MUON DATA RE-ANALYSED WITHOUT

EXPLICIT S-WAVE CONTRIBUTION

[M. Alguerd, A. Biswas, B.Capdevila, S. Descotes-Genon, J. Matias, EPJC 83 (2023) 7, 648
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WILSON COEFFICIENT INTERPRETATION

A GLOBAL FIT WITH ALL ANGULAR OBSERVABLES IS PERFORMED VARYING Re(Cy):

ANLL

FORM FACTORS CONSTRAINED FROM

TERMS FROM

AND NON-LOCAL QCD

LOCAL AND NON-LOCAL HADRONIC CONTRIBUTIONS ARE SHARED FOR THE

TWO LEPTON SPECIES

B® - K*0¢te™ I

[LHCb preliminary] / _:

SIMILAR PATTERN OF
SHIFT IN Re(Cy)

R. Silva Coutinho

LHCb 9 fb~!
" [LHCb preliminary]

090.5 0.0

—
-

ACo

ACy = C{ — Ci¥ CONSISTENT WITH ZERO

17



S
s &
;O kg%@
SUMMARY v 4
O(/ cb(\
NDED *
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CENTRAL q2 REGION AT HADRONIC MACHINES

®m BEST PRECISION OF ANGULAR OBSERVABLES

RESULTS ARE CONSISTENT WITH THE SM
AND WITH THE LFU HYPOTHESIS
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The LHCD experiment

[Int. J. Mod. Phys. A30, (2015) 1530022]
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|Backup]
The LHCD experiment

SPD/PS

T1,T2,7T3

Muon Stations

Vertex
Locator

[Int. J. Mod. Phys. A30, (2015) 1530022]

R. Silva Coutinho 20
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CP-AVERAGED ANGULAR OBSERVABLES

S; OBSERVABLES IN THE REGION BETWEEN [1.1, 6.0] GEV
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[N. Gubernari, M. Reboud, D. Van Dyk, J. Virto, JHEP 09 (2022) 133

[M. Alguerd, A. Biswas, B.Capdevila, S. Descotes-Genon, J. Matias, EPJC 83 (2023) 7, 648
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CP-AVERAGED ANGULAR OBSERVABLES

S; OBSERVABLES IN THE REGION BETWEEN [1.1, 6.0] GEV
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CP-AVERAGED ANGULAR OBSERVABLES

PZQ OBSERVABLES IN THE REGION BETWEEN [1.1, 6.0] GEV
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PZQ OBSERVABLES IN THE REGION BETWEEN [1.1, 6.0] GEV
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S. OBSERVABLES IN THE REGION BETWEEN | 1.1, 6.0| GEV

[STATISTICAL] |SYSTEMATICS]
Fr, S3 Sy Ss  Arp 57 Sy S9 Fr, S3 Sy Ss  App St Sy Sy
Fr 1.00 0.01 —=0.07 0.00 006 —0.01 —0.04 —0.06 Fy 1.000 0.008 —0.105 —0.151 —0.226 —0.015 0.014 —0.051
S3 1.00 —0.07 —=0.02 0.05 0.10 —=0.08 —0.01 S3 1.000 0.004 —0.055 0.002 0.007 0.015 0.014
Sy 1.00 —-0.10 —0.10 —-0.07 0.09 0.09 Sy 1.000 0.354 0.013 —0.038 0.001 0.006
Ss 1.00 —0.05 0.06 —0.04 —0.03 Sk 1.000 0.084 0.000 —0.033 0.007
Arp 1.00 0.11 —0.07 —=0.06 Arp 1.000 —0.017 —0.006 0.014
S7 1.00 —0.07 —0.14 Sq 1.000 0.089 —0.044
Sy 1.00 —0.01 Sg 1.000 —0.004
Sg 1.00 Sy 1.000

P OBSERVABLES IN THE REGION BETWEEN 1.1, 6.0] GEV

|STATISTICAL] | SYSTEMATICS]
F, P P P P, P P, P Fr, P P P4 P, P P, P
Fr, 100 0.02 —-0.20 —-0.08 —0.09 —0.02 —-0.02 —0.01 Fr, 1.00 —0.041 —0.142 0.023 —0.223 —0.326 —0.025 0.011
P 1.00 0.04 0.01 -0.07 —0.02 0.10 —0.08 P, 1.000 0.009 —0.012 0.001 —0.030 —0.009 0.009
P 1.00  0.06 —-0.07 —0.05 0.11 —0.06 P 1.000 0.017 0.067 0.127 0.016 —0.001
P 1.00 -0.08 0.03 0.14 0.02 P 1.000 —0.004 0.002 0.042 0.004
P; 1.00 —-0.10 —-0.07  0.09 Py 1.000 0.418 —0.010 0.000
P 1.00  0.06 —0.03 P 1.000 0.018 —0.025
P; 1.00 —0.07 P 1.000 0.089
P 1.00 P, 1.000
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CP-AVERAGED ANGULAR OBSERVABLES

Observable value
o = —
o n o

I
=)
)

I
—
)

1.1 < ¢* <7.0GeV?/c*

Fr, 0.581 = 0.041 = 0.049
S —0.011 £0.039 £ 0.023 P, —0.053 £0.188 +=0.199
Sy —0.119 £ 0.063 +£ 0.041 P; —0.242+0.128 +0.109
Ss —0.096 £0.049 £ 0.035 P —0.194 £0.100 £ 0.097
App  —0.140£0.046 £0.036 P, —0.223 4+0.074 £ 0.090
Sy —0.062 £0.052 £ 0.038 F; —0.125=+0.106 £ 0.088
S 0.061 £ 0.065 £ 0.042 P 0.123 == 0.131 = 0.098
So 0.069 £0.042 £0.019 P; —0.165+0.100 £ 0.084
o 1.0
b o] & [ ma = o
| i 91b ®  Data % 05 B i 91fb §  Data
<
: % !
- Gz P 2 0.0 77 R
= < 4 1 ool
- -0.5
[LHCb preliminary] [LHCb preliminary]
1.0

Fr S3 S4 Ss A S7 Sg  So

[N. Gubernari, M. Reboud, D. Van Dyk, J. Virto, JHEP 09 (2022) 133

[M. Alguerd, A. Biswas, B.Capdevila, S. Descotes-Genon, J. Matias, EPJC 83 (2023) 7, 648

R. Silva Coutinho

FL P, P, P, P, P, P, P

26



|Backup] SR
m -. CUSLL{'I(O)ZES \
ﬁﬁém@i
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S;/ P! CORRELATION MATRIX e £
S. OBSERVABLES IN THE REGION BETWEEN | 1.1, 7.0| GEV
[STATISTICAL] |SYSTEMATICS]
Fr, S3 Sy Ss  App 57 Sg Sg Fr, S3 Sy Ss  App 57 Sg Sg
Fy 1.0 0.02 —-0.05 —-0.01 0.09 —0.05 —-0.03 —0.05 Fr 1.000 0.010 —0.089 —0.134 —0.170 —0.016  0.015 —0.043
S3 1.00 —0.05 —0.03 0.04 0.05 —0.05 0.02 S 1.000 0.003 —0.049 —0.002 0.004 0.017 0.010
Sy 1.00 —0.10 —-0.14 —-0.05 0.06 0.04 Sy 1.000 0.328 —0.008 —0.038 0.004 0.002
Sk 1.00 —-0.07 0.06 —0.02 —0.04 Sx 1.000 0.053 0.003 —0.04 —0.002
Arpp 1.00 0.03 —0.04 —-0.01 Arp 1.000 —0.021 —0.006 0.011
S; 1.00 —0.06 —0.13 S, 1.000 0.114 —0.050
Sy 1.00 —0.04 Sy 1.000 —0.006
S, 1.00 So 1.000
P OBSERVABLES IN THE REGION BETWEEN 1.1, 7.0] GEV
|STATISTICAL] | SYSTEMATICS]
Fr, P P P P P PP L P p, P4 P, P P, P
F;, 1.00 0.00 —-0.18 —0.11 —-0.07 —0.04 —-0.06 —0.02 Fr, 1.00 —0.037—-0.052 0.021 —0.185 —0.276 —0.023 0.009
P 1.00 0.04 —-0.02 —-0.05 —-0.03 0.05 —0.05 P 1.00  0.004 —0.022 0.018 —0.014 0.005 0.016
) 1.00 0.03 —-0.13 —-0.06 0.05 —0.03 b 1.00  0.009 —0.011 0.031 —0.008 0.000
P 1.00 —0.03 0.04 0.14 0.04 Py 1.000 —0.006 0.009 0.053 0.009
P 1.00 —0.10 —0.05 0.06 P; 1.000 0.368 —0.026 0.004
P .00 0.06 —0.02 P 1.000 0.011 —0.030
I 1.00 —0.06 P 1.000 0.113
Py 1.00 P 1.000
R. Silva Coutinho
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L.LFU OBSERVABLES

Observable value

o
~

S
bo

<
=

|
<
b

|
o
~

1.1 < ¢® < 6.0GeV?/c?

Qr,

Q1
o
Qs
Q2
Qs
Qs
Qs

0.121 4= 0.050 &= 0.050
—0.097 £ 0.264 £ 0.246
—0.071 £ 0.173 £ 0.120

0.045 = 0.132 = 0.102

0.066 = 0.098 = 0.112
—0.049 £ 0.137 £ 0.092
—0.275 £ 0.166 = 0.137

0.216 +0.144 = 0.110

[LHCD preliminary] ABCDMN

1 g

Or. 01 04 Os 0» Qs Os O

Observable value

o
~

S
b

<
=

|
<
b

I
o
~

[M. Alguerd, A. Biswas, B.Capdevila, S. Descotes-Genon, J. Matias, EPJC 83 (2023) 7, 648

R. Silva Coutinho

1.1 < ¢®<7.0GeV?/ct

Qr,  0.126 4 0.046 £ 0.049
Q; —0.034 +0.246 + 0.199
Q, —0.1314+0.149 + 0.109
Qs —0.014 4+ 0.119 + 0.097
Qs 0.109 + 0.086 + 0.091
Qs —0.080 + 0.124 + 0.088
Qs —0.152 4 0.149 + 0.098
Qs 0.205 + 0.131 + 0.084
- [;Jfb(_J}) preliminary] . oue
SN |
O, O1 Qs Os 02 Qs Qg O3
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L.LFU OBSERVABLES

Observable value

o
~

S
bo

<
=

|
<
b

|
o
~

1.1 < ¢® < 6.0GeV?/c?

Qr,

Q1
o
Qs
Q2
Qs
Qs
Qs

0.121 4= 0.050 &= 0.050
—0.097 £ 0.264 £ 0.246
—0.071 £ 0.173 £ 0.120

0.045 = 0.132 = 0.102

0.066 = 0.098 = 0.112
—0.049 £ 0.137 £ 0.092
—0.275 £ 0.166 = 0.137

0.216 +0.144 = 0.110

[LHCD preliminary] ABCDMN

1 g

Or. 01 04 Os 0» Qs Os O

Observable value

o
~

S
b

<
=

|
<
b

I
o
~

[M. Alguerd, A. Biswas, B.Capdevila, S. Descotes-Genon, J. Matias, EPJC 83 (2023) 7, 648

R. Silva Coutinho

1.1 < ¢®<7.0GeV?/ct

Qr,  0.126 4 0.046 £ 0.049
Q; —0.034 +0.246 + 0.199
Q, —0.1314+0.149 + 0.109
Qs —0.014 4+ 0.119 + 0.097
Qs 0.109 + 0.086 + 0.091
Qs —0.080 + 0.124 + 0.088
Qs —0.152 4 0.149 + 0.098
Qs 0.205 + 0.131 + 0.084
- [;Jfb(_J}) preliminary] . oue
SN |
O, O1 Qs Os 02 Qs Qg O3
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MISIDENTIFIED BACKGROUND PROCEDURE s

[PRL 131 (2023) 051803, PRD 108 (2023) 032002]
TIGHTENING ELECTRON PID EXHIBITS A COHERENT PATTERN

INVERT PID REQUIREMENTS ON ONE OR BOTH ELECTRONS (CONTROL CHANNEL)

Ry low-¢° Ry central-¢*
grmmm— $0.960 0.971 0.988 0.997 0.982 0.973 0.967 0.967 0.977 0.948 0.944 0.944 0.939 0.939 0941 0.934 0.935 0.937
DLL(e) >7i % JE SE + Se SE 3 =e I =E Sl 3= =E = 3 aE =E Sl
0.097 0.099 0.102 0.102 0.100 0.099 0.099 0.099 0.102 0.051 0.051 0.051 0.0561 0.0561 0.0561 0.051 0.051 0.052
£0.961 0.964 0.969 0.983 0.973 0.981 0.979 0.961 0.985 0.941 0.938 0.942 0.933 0.939 0.951 0.946 0.953 0.949
DLL(e) >5Hi &£ =l Sl SE == SE SE St SE SE == == £ =l SE SE =l ==
:0.086 0.086 0.088 0.090 0.089 0.091 0.092 0.090 0.095 0.044 0.044 0.044 0.044 0.045 0.046 0.046 0.047 0.048
0.958 0.950 0.954 0.938 0.940 0.969 0.925
. DLL(c) > 2 + + 0 T+ T+ o+ +
T 0.087 0.086 0.087 0.086 0.087 0.093 0.044
>020 >025 >030 >035 >040 >0.45 >0.50 >0.55 > 0.60 >0.20 >0.25 >030 >0. 35 >0.40 >045 >0.50 >0.55 > 0.60
 ProbNN(e) | _ProbNN(e) |
Ry low-¢° RK* central-¢
g 0985 0.982 0966 0.952 0971 0.975 0.984 0.970 0.960
DLL(e)>7 + + £ 4+ o+ £ F 1 7
0.112 0.112 0.109 0.107 0.111 0.112 0.114 0.112 0.111
£0.980 0.993 0.978 0.979 1.007 1.014 1.010 1.010 1.019 1.021 1.016 1.016 0.997 1.016 1.001 1.012 1.035 1.049
DLL(e) > 5 =* SE Sl =E SE =E I SE Sl =E S =i SE SE SE == =E ==
H :0.097 0.100 0.099 0.100 0.103 0.105 0.106 0.108 0.110 0.074 0.074 0.075 0.073 0.076 0.075 0.077 0.081 0.084
0.925 0.934 0.965 | 0.990 0.986 0.993 1.024 1.006 1.014 1.038 1.039
=E 3 JE IE aE == 3E IE =i aE I
0.092 0.117 0.066 | 0.069 0.069 0.071 0.075 0.073 0.075 0.079 0.081
>020 >025 >030 >035 >040 >0.45 >0.50 >0.55 > 0.60 >0.20 >0.25 >030 > 035>040>045 > 0.50 >0.55 > 0.60
. ProbNN(e) |
0.95 1.00 1.05 1.10 1.15
Ry

DLL(E): COMBINATION OF SUB-DETECTORS DELTA LOG-LIKEHOOD FOR 7, €
PROBNN(E): NEURAL-NET BASED E-ID SCORE
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MISIDENTIFIED BACKGROUND PROCEDURE e sl

EXAMPLE FROM [PRL 131 (2023) 051803, PRD 108 (2023) 032002]

INVERT PID REQUIREMENTS ON ONE OR BOTH ELECTRONS (CONTROL CHANNEL)

CONTROL REGIONS
+(-—\,t ,— +(+—\,t — +(-—\,t ,—
K (ﬂ )efaﬂepass K (ﬂ )epassefail K (ﬂ )efaﬂefail
A A e e F A S S s B S B B A EL A S
N{ [ Ry central-¢° LHCDH N{ 100 b Ry central-¢° LHCh 1 NQ Ry central-¢° LHCDH
= - oo B* mass 9y = b - B* mass 9fyt 12300 B* mass 9!
=200 ¢ K e iCouss 1= -x - t K il = bt Krelien
%. % [ - % 200 _
2 Lt | 2 ok i 8 Hy |
~ 100 *{**} Wy 1=t ft} {}i 1= I Wty
a Wt tit { [ § gt
o] il TR AR z1o0 T Hy .
= 0 | = 5F t H#y ity 12 f |
3 I 4 13 : i *Q 3 13 i te0 )
3} P R AL LD XYW R ) S B LML XK X gL v 1 0 i 9 ®Heq8%0eaaees.neennsi
5000 5500 6000 5000 5500 6000 5000 5500 6000
m(K'ete™) [MeV/c?] m(K*ete™) [MeV/c?] m(K'ete™) [MeV/c?]

CATEGORISE PION- AND KAON-LIKE ELECTRONS IN CONTROL REGION WITH NEURAL-NET ID

PARAMETRISE SHAPE AND PREDICT NORMALISATION OF SUCH CONTRIBUTION
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MISIDENTIFIED BACKGROUND PROCEDURE

o%é

CULTORES
SCIENTIA &

SYR
AL\%

CORONAT

Ao %@qﬁ

NDED >

| }}#ﬁ 1 n

EXAMPLE FROM [PRL 131 (2023) 051803, PRD 108 (2023) 032002]

L LHCH

o

RuN 1 (3fb~

K*tete™ low-¢
1) +  Data (Weighted)
———- Total

Smooth combinatorial like _

I Peaking (broad)
B Peaking (sharp)

e dt 4

| [, S W, -

i

LHCb K*ete low-g?
Run 2 (6 fb_1> _’_*:_ ”]?a‘;cal (Weighted)

Smooth combinatorial like
B Peaking (broad)
B Peaking (sharp)

By

ﬁ” R

11

5250 5500 5750 6000

m(Kete™) [MeV/c

P IR
4750 5000 5250 5500 5750 6000
(K+e+e ) [MGV/C2]

A9 -.-'+. A#wizééfdi

4750 5000
- LHCh
- Run 1 (3fb~

K*ete™ central-¢?
1) 4 Data (Weighted)
———- Total

Smooth combinatorial like _:

I Peaking (broad)
B Peaking (sharp)

+

1t ++ +“.Z‘-fmz+ ++“ #‘{L-Jr o

LHCb Ktete central—q2
- Run 2 (6 fb_1> _‘_*:_ ?attal (Weighted)

Smooth combinatorial like
Bl Peaking (sharp)

+ I Peaking (broad)

liHH++ﬁ@*4;ﬂ;-

4750 5()()()

5250 5500 5750 6000
m(K T ete™) [MeV/cY

U750 5000 5250 5500 5750 6000
m(KTete™) [MeV/c?

SIMILAR MISIDENTIFIED BACKGROUND MODELLING FOR R+

R. Silva Coutinho
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MISIDENTIFIED BACKGROUND PROCEDURE

EXAMPLE FROM [PRL 131 (2023) 051803, PRD 108 (2023) 032002]

T T T T T T T

Q T T T T T T T
2
§ LHCb + b Jyc loweg
—1 A ata -
§ 60 - 9 b ’* ——— Total -
L —==-Signal ]
% L Combinatorial i
~ 40 F 7 il I Misidentification -
Qcs i f “ B Partially Recoed 1
~ i TH BT — Kf(—efey) ]
220 -
g -
= L
@) N
O

5000 5500 6000
m(KTete™) [MeV/c?]

C<]_\ T T T I T T I T T T I
S b e
_ ata
2 60 N 9 tb { ——=—Total 7]
= L ———-Signal
8 - Combinatorial
~ 40 - I Misidentification
e I BN Partially Recoed ]
~ L
220 s
g -
= ]
8 & 1|
([ S —— bkl
5000 5500 6000

m(KTn~ete™) [MeV/c?

R. Silva Coutinho

I T T T T I T T T T I
Ry central-¢*

4 Data

——=— Total —

b n Combinatorial
[ Misidentification
| I Partially Recoed

B K/ ete) T

-

Counts / (32.00 MeV/c?)

i T Tt

5000 5500 6000
m(KTete™) [MeV/c?]

I T T T T I T T T T I ]
Ry central-¢ _

<4 Data

——— Total
—==-Signal
Combinatorial
[ Misidentification T
/4 I Partially Recoed n
l,’ \:\- B — K J /(= ete) :
- ,

| L i
5000 5500 6000
m(Ktn~ete™) [MeV/cY

[ —
-}
-}

ot
-}

Counts / (32.00 MeV/c?)

-
——————

-}
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